Araki posed the problem of establishing an analogous characterization when M and N were of Type II or Type III.
1. Preliminaries. Two positive linear functional p, τ in the predual M* of a W* -algebra M are said to be orthogonal, written p _L τ, if the corresponding support projections s(p), s(τ) are orthogonal elements in the algebra M. Every hermitian functional p in Af* admits a unique orthogonal decomposition p = ρ+-p-, where />+, p-€ A/+ and p+ ± p-. On the other hand every hermitian element x in M has a unique orthogonal decomposition x = x+ = X-, where x+, x_ > 0 and x+ x_ = 0.
In the language of orthogonally decomposable (o.d.) Banach spaces [1, 2, 6] , given PΓ*-algebras M and N, a continuous linear map M* -> iV*, or M -* N ,is said to be an o.d. homomorphism if it preserves both order and the orthogonal decomposition, and to be an o.d. isomorphism if it is also bijective (and hence an order isomorphism, as is easy to see).
The Since, as a Banach space, N is generated by its projections, it follows that ^(1) e Z(W), the centre of the W*-subalgebra W of M generated by ψ{N), and that the range projection r{ψ{\)) = e, where e is the identity element of W.
We note that if ψ(l) = e, then ψ preserves projections as well as orthogonality and hence is a Jordan * homomorphism by elementary spectral theory. Consequently, in the case that ^(1) is merely invertible in W, we see that ψ = ψ(l)π, where π is a weak * continuous Jordan * homomorphism. (We note here that if ψ is an o.d. isomorphism then ^(1) must be invertible in M {-W). This is because, then, the condition (*) implies that the two-sided ideal ψ(l)M is norm dense in M, and hence equals M as M is unital.)
In general, upon identifying Z(W) with C(X) and ψ(l) with / G C(X) accordingly, where X is some compact hyperstonean space, we see that 0 < / < 1 and that {x:f(x) > 0} is dense in X (we had r(ψ(\)) = e). For each n let K n be the closure in X of {x:f(x) > \/n}. Then each K n is a clopen subset of X. The characteristic functions Xκ n , when translated back into Z(W), give rise to an increasing sequence (e Λ ) of projections in Z(FΓ) converging strongly to e with the property that each e n ψ{\) is invertible in e n W.
By the remark above applied to the o.d. homomorphism e n ψ\ N -> e w WΓ, this means that, for each n, there is a weak * continuous Jordan * homomorphism π n :N -• e n W such that e n ψ = e n ψ(l)π n . So, as XX^ -e w _i) = e where ^o = 0?
we have ^ = ψ(l)π where π is the weak * continuous Jordan * homomorphism from N onto W given by π(x) = Σ(e n -e n -ι)π n {x), x e N. for all p in A/*.
We define F^ to be the weak * closed linear span of {s(p f ): p G M+} and riφ to be the FF*-subalgebra of N generated by Vφ. The identity element of N φ is l φ = suρ{s(ρ'):ρ e M+}. The central projection e for which ker^ = ((1 -e)M)* (Proposition 2.1) will be denoted by e φ .
Recall that the projections s(ρ) where p G M+ are precisely the σ-finite projections of M and that, by a standard argument using Zorn's Lemma, every projection in M is the sum of an orthogonal family of σ-finite projections. 
.3. (i) Φ*(s{p')) = φ*(l)s(p),for all p eM+. (ii) φ*(l)eZ(M).
Proof, (i) By the remark above, given p e M+ we can write 1 - Proof. By Proposition 2.1 it can be supposed without loss that φ is injective, so that e φ = 1. We have φ*(\) e Z(M) and r(φ*(l)) = 1, by (ii) of Lemmas 2.2, 2.3. Choose (see the proof of Proposition 1.1) an increasing sequence of projections (e n ) in Z(M), converging strongly to 1 and such that e n φ*(l) has an inverse, t n , in e n Z{M) for all n.
Now let x G Vφ such that φ*{x) = 0 and x = x*. Fixing n, put ψ = t n e n φ*. We are now in a position to provide a detailed description of the properties of φ*. 
